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41. Current literature highlights
1.1. Inhibitors of Candida albicans secreted aspartyl proteinase-2
The fungal pathogen, Candida albicans, can cause severe muco-
sal and systemic infections, and is a particular threat to immuno-
compromised patients. In the search for novel anti-fungal agents
there has been an increasing focus on compounds that can inhibit
secretory aspartic proteinases (SAPs), enzymes which appear to be
a major determinant of the fungal virulence. The attractiveness of
this target for drug discovery has been enhanced by the structural
homology with HIV proteinases and the proven therapy of HIV
with aspartyl proteinase inhibitors. C. albicans expresses ten SAP
genes and there is support for the notion that the SAP isozymes
have different functions and indeed are expressed in different
infections. SAP2 has been identiﬁed as one of the most highly ex-
pressed enzymes involved in host invasion by C. albicans. A recent
paper describes the synthesis and screening of a library of small
molecule peptidomimetics that are inhibitors of SAP2.1
An efﬁcientmethod for the preparation of the 6,8-dioxa-3-azabi-
cyclo[3.2.1]octane scaffold has been developed. Amides were gen-
erated through parallel combination of bicyclic methyl esters (e.g.
1) with awide range of primary and secondary amines (e.g. 2) under
solvent-free conditions. The products (3) are dipeptide isosteres
within which the bicyclic acetal portion can act as a possible transi-
tion state mimetic that can bind to the active site in SAP2.
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OC NHCO NHCOcompounds were prepared and screened as possible SAP2 inhibi-
tors. From the results with these pools, individual compounds were
selected for synthesis and were then screened at 20 lM concentra-
tion against SAP2. It was found that compounds containing pipera-
zine and piperidine showed the highest inhibitory activity, anddoi:10.1016/j.comche.2010.05.001
E-mail: nterrett@ensemblediscovery.comﬁne-tuning and a stereochemical scan resulted in the identiﬁcation
of compound 3 as one of the most active inhibitors with 74% inhi-
bition of SAP2 at 20 lM. In vivo experiments performed with the
rat model of estrogen-dependent C. albicans vaginitis showed that
compound 3 caused a decrease in the fungal burden, and was also
active in a rat model infected with the ﬂuconazole-resistant AIDS68
C. albicans strain.
1.2. Dynamic combinatorial chemistry for thiodepsipeptides
Cyclic peptides have been described as ‘privileged structures’ for
drug discovery, and many with pharmacological activity have been
extracted from natural sources. Cyclosporine is an example of a nat-
urally occurring cyclic peptide that is widely used as an immuno-
suppressant for transplant patients. Synthetic cyclic peptides have
also recently been investigated as HDAC inhibitors. The advantages
of cyclic peptides lie in the pre-organised structure and the en-
hanced metabolic stability compared with linear peptides.
Despite their attractive properties, there are fewways of making
diverse collections of cyclic peptides. Parallel synthesis, phage dis-
play, and split andpool synthesis haveall been investigated. A recent
paper describes the use of dynamic combinatorial chemistry (DCC)
to provide a route of access to cyclic thiodepsipeptide libraries.2
In DCC, a mixture of synthetic precursors equilibrate to gener-
ate a diverse range of library products. In the presence of a biolog-
ical target, the equilibrium is biased to increase the proportion of
high afﬁnity binders to the target. This methodology works best
with reversible solution-phase reactions, and the thiol–thioester
exchange is a promising DCC reaction that is rapid at neutral pH.
The products discovered can subsequently be modiﬁed to replace
the thioester linkage with more stable ester or amide linkages.AA1 NH
Ac
5 NHCO
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mixture of monomeric precursors. Each monomer (4) was a four-
residue peptide with a thioester at the C-terminus and a thiol side
chain in position AA2. Diversity was introduced by variation in
positions AA1, AA3 and AA4. When the tetrapeptides reacted, by
design the sequence AA2–AA3–AA4 was incorporated into the
macrocycles while the residue AA1 remains exocyclic. Water solu-
bility was enhanced by the use of charged amino acids in position
AA1. When the monomers were dissolved in potassium phosphate
buffer at pH7, thiol–thioester exchange generated a mixture of
macrocycles with the 20-atom macrocycle (5) formed from two
monomeric units being the major product. The occurrence of larger
macrocycles was dependent on amino acid sequence. It was shown
that mixing a number of monomeric precursors gave rise to a com-
plex mixture of macrocyclic products with the potential to be
screened against a binding target present concurrently in the
mixture.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
No papers this month.
2.2. Solution-phase synthesis
A wide library of 3,7,8,8a-tetrahydro-2H-thiazolo[3,2-a]
pyridines has been prepared by simple heating in acetonitrile of b-
enaminonitriles, a,b-unsaturated aldehydes and 2-aminothiol
hydrochlorides. The scope, limitations, and stereocontrol associated
with this three-component reaction have been studied in detail.3
2.3. Scaffolds and synthons for combinatorial libraries
3-Amino-1H-pyrazolo[4,3-c]pyridin-4(5H)-ones represent a
potentially attractive heteroaromatic scaffold for drug-discovery
chemistry, as the arrangement of hydrogen bond donor and accep-
tor groups in the bicyclic core can fulﬁl the requirements for ATP
competitive binding to kinase enzymes. Efﬁcient and regioselective
routes from simple starting materials to novel functionalised 3-
amino-1H-pyrazolo[4,3-c]pyridin-4(5H)-ones and related 3-amino-
2H-pyrazolo[4,3-c]pyridines have been explored and adapted for
parallel synthesis, resulting in a library of compounds suitable
for screening against kinases and other cancer drug targets.4
In the past, bicyclic structures mimicking dipeptides have been
designed and successfully used to prepare enzyme inhibitors. The
design and expedient synthesis of a novel series of diastereomeric
N-amino-hexahydro-1H-isoindolone scaffolds suitable for library
preparation has been reported. The scaffolds were built from three
commercially available building blocks in only two steps, with high
yields, a single protecting group and a single puriﬁcation step.5
2.4. Solid-phase supported reagents
PS-SNAP has been designed and evaluated as a practical nitro-
sating polymer-supported reagent for the nitrosation of sec-
amines. Nitrosated dialkyl amines, alkyl anilines, and bis-anilines
have been obtained in good yields and high purities after shaking
the corresponding amines in the presence of an excess of the newly
described reagent, followed by simple ﬁltration and removal of
solvents.6
New polymer-supported phosphonate reagents have been pre-
pared and evaluated for the synthesis of Z-a,b-unsaturated esters.
High Z-selectivity was obtained using the reagent having two o-t-
BuC6H4 groups.7Bis(dichlorophosphino)methane has been converted to a
b,c-methylenetriphosphitylating reagent and immobilised on an
aminomethyl polystyrene resin. This polymer-bound b,c-meth-
ylenetriphosphitylating reagent was reacted with unprotected
nucleosides followed by oxidation with tert-butyl hydroperoxide,
deprotection of cyanoethoxy groups with DBU, and acidic cleav-
age to produce 50-O-b,c-methylene triphosphate nucleosides in
53–82% overall yields.8
2.5. Novel resins, linkers and techniques
Recently developed PEG-based resins have been shown to
markedly improve the quality of the synthesis of ‘difﬁcult’ peptide
sequences. It has been demonstrated that the use of PEG-based res-
ins in combination with one of the more sensitive colour tests in
SPPS can lead to severe misinterpretation and unnecessary delays
during solid phase peptide synthesis due to the presence of ‘non-
declared’ free hydroxyl functionalities in aminomethyl-PEG-based
resins.9
2.6. Library applications
A rapid oxime linker-based library approach to the identiﬁca-
tion of bivalent inhibitors of the Yersinia pestis protein–tyrosine
phosphatase, YopH has been presented. The bivalent tethered ap-
proach joins aldehydes with mixtures of bis-aminooxy-containing
linkers using oxime coupling. The methodology is characterised by
its ease of use and the approach may potentially make it amenable
to the development of bivalent inhibitors directed against other
phosphatases.10
Trypanosoma cruzi trans-sialidase (TcTS) plays a key role in the
recognition and invasion of host cells and in enabling the parasite
to escape the human immune response. A small library of substrate
analogues based on 1,4-disubstituted 1,2,3-triazole derivatives of
galactose modiﬁed at either the C-1 or C-6 positions has been syn-
thesised. The sugar triazoles showed weak inhibition towards
TcTS-catalysed hydrolysis of 20-(4-methylumbelliferyl)-a-d-N-
acetylneuraminic acid in vitro. Despite this modest inhibitory
activity, in vitro trypanocidal activity assays against the trypomas-
tigote form of T. cruzi Y strain revealed several compounds active in
the low 100s of lM range.11
The glycosyltransferase MurG catalyses the transfer of N-acetyl-
d-glucosamine to a lipid intermediate on the bacterial peptidogly-
can biosynthesis pathway, and is a target for development of new
antibacterial agents. A transition state mimic was designed for
MurG, and a set of 15 functionalised prolines were synthesised,
using a convergent dipolar cycloaddition reaction. The library of
18 ﬁnal compounds were tested as inhibitors of Escherichia coli gly-
cosyltransferase MurG and ten showed inhibition of MurG at 1 mM
concentration.12
A combined application of statistical molecular design (SMD),
quantitative structure–activity relationship (QSAR) modelling and
prediction of new active compounds was effectively used to devel-
op salicylidene acylhydrazides as inhibitors of type III secretion (T
3S) in the Gram-negative pathogen Yersinia pseudotuberculosis.
SMD and subsequent synthesis gave 50 salicylidene acylhydrazides
in high purity resulting in 18 compounds classiﬁed as active and 25
compounds showed a dose-dependent inhibition.13
A structure–activity relationship study of a potent, peptide-
based PKB/Akt inhibitor, PTR6154 has been described. The study
was designed to evaluate backbone modiﬁcations on the inhibitory
activity of PTR6154, and two peptidomimetic libraries, peptoid and
Na-methylation, were synthesised and evaluated for in vitro PKB/
Akt inhibition efﬁciency. All the peptoid analogues reduced potency
signiﬁcantly, as well as most of the members of the N-methyl li-
brary, suggesting that the backbone conformation and/or hydrogen
N.K. Terrett / Combinatorial Chemistry - An Online Journal 12 (2010) 21–23 23bond interactions of PTR6154 derivatives are essential for inhibi-
tion activity. Two N-terminal members of the N-methyl library
did not decrease potency and can be used as future drug leads.14
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